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(54) Title: THREE-DIMENSIONAL JIGSAW PUZZLE 

(57) Abstract 

In a three-dimensional jigsaw 
puzzle which is made up of a plu- 
rality of pieces fitting together along 
mating surfaces facing each other 
and which, when assembled, forms a 
continuous piece of a predetermined 
shape, at least one linking surface be- 
tween the pieces is a part of a surface 
which is produced when a line (Pi, 
P2, P3) which is contained in a certain 
plane in a three-dimensional space 
and which is a tortuous line, or the 
like, rotates about a straight line (Ju 
T2, T3) contained in the same plane, 
in such a manner that the distance of 
each of the points in the line from 
the axis is maintained. The shape of 
the line being selected to be, for ex- 
ample, folded, in such a manner that 
the pieces will not be detached from 
each other in any other direction than 
by being moved in the said rotational 
direction. 
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Three-dimensional jigsaw puzzle 



The invention relates to a three-dimensional jigsaw puzzle which is composed of a 
plurality of pieces fitting together along mating surfaces facing one another and 
which, when assembled, forms a continuous piece of a predetermined shape. 

There are previously known many three-dimensional jigsaw puzzles. Some of them 
are combinations of flat jigsaw puzzles, for example, for house walls, and others 
genuinely three-dimensional, in which pieces are fitted together in several different 
directions. Constructions of the former type, made up of flat puzzles, are known 
from, for example, US patent 5 217 226, US patent 5 178 391, GB patent 2 23 1 808, 
US patent 3 578 33 1, and US patent 4 824 1 12. Jigsaw puzzles of the latter type are 
known from, for example, GB patent 1 242 942 and GB patent 2 118 845. In the 
puzzles of the latter group there are two or several so-called directions of cut along 
which the piece can be thought to have been sawed into two. 

The object of the invention is to provide more possibilities for variation and more 
difficulty than in known options. This is done by fitting the pieces together by slid- 
ing a shoulder or shoulders of one piece into a groove or grooves in another piece in 
such a manner that there is a rotary movement connected with the fitting together, 
the shoulders being shaped as arcs of a circle. Furthermore, the grooves and the 
shoulders have mating cross-sectional profiles. 

A method such as this for fitting the pieces together provides more possibilities for 
variation in the shapes of the pieces than do the existing three-dimensional jigsaw 
puzzles, because even if two pieces have grooves with the same cross-sectional 
profiles, the radii of curvature of the grooves may be different and in different orien- 
tations. In this case the pieces do not fit together with a same third piece. 

The jigsaw puzzle according to the invention is characterized in that at least one 
linking surface between the pieces is part of a surface which is produced when a 
line which is contained in a certain plane in a three-dimensional space and which is 
a broken line, tortuous line, or the like, deviating from a straight line, rotates about a 
straight line included in the same plane, in such a manner that the distance of each 
of the points in the line from the straight line is maintained, the shape of the line 
being selected in such a manner that the pieces will not be detached from each other 
in any other direction than by being moved in the said rotational direction. These 
linking surfaces contain grooves and shoulders which glide one inside another. Dif- 
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ferent groove-shoulder pairs may be by their cross-section and their radius of curva- 
ture the same or partly the same or all different 

Preferably all the pieces are different in shape, but the puzzle may also have mutu- 
ally identical pieces, in which case their places can be interchanged. In this case 
5 they may have different picture motifs, making them different from one another. 
The puzzle may also have groups of pieces which are of identical shape in their 
outer appearance but which, however, are made up of individual pieces of different 
shapes. In this case entire groups of pieces can be interchanged, in which case the 
jigsaw puzzle has more than one solution (by solution is meant the linking of all of 
10 the pieces together in order to achieve a certain outer appearance). There may also 
be several solutions without there being any mutually identical piece groups or 
pieces. 

A jigsaw puzzle according to the invention may also have several solutions having 
different outer appearances, in which case the pieces are linked together in different 
15 combinations. 

Preferably die attachment surface between the pieces is in shape an otherwise 
straight plane, but it has a fold having the shape of a circle arc (in one piece a 
groove, in the other a shoulder) in such a manner that the shoulder cannot be fitted 
in the groove by pressing but only by sliding from the end of the groove. On the 
20 other hand, the attachment surface may be in shape any surface which is produced 
when a certain line included in a plane of a space is rotated about a straight line in- 
cluded in the same plane (hereinafter "axis of rotation") in such a manner that the 
distance of each point of the line from the axis remains constant and the shape of 
the line does not change. 

25 When assembled, a jigsaw puzzle according to the invention is a three-dimensional 
object, which may be of any shape, for example, a hexagon, a sphere, a cylinder, or 
something else. The puzzle has at least two pieces, but usually more. In a two-piece 
puzzle there is only one linking surface, i.e. one groove-shoulder pair. Preferably 
the axes of rotation of the linking surfaces contained in the puzzle are in different 

30 orientations, for example, three orientations perpendicular to one another. They may 
also be parallel, and even congruent 

Preferably the fabrication material is so hard that the outer appearance of a piece 
cannot be changed without tools while the puzzle is being solved, but it may also be 
soft (e.g. foam plastic or cellular plastic). 
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The advantage of the invention is that the assembler of the jigsaw puzzle has to seek 
not only cross-sectional profiles which fit together (as in conventional flat jigsaw 
puzzles) but also grooves and shoulders which have compatible radii of curvature. 
Furthermore, the puzzle can be constructed to be such that its assembling will suc- 
ceed only in a specific order. 

The invention has the specific advantage that, when two or more pieces are fitted 
together by means of a curved groove-shoulder pair, the person doing the puzzle 
cannot always know in which direction he should move the pieces in order to detach 
them. He will see on the outer surface of a group of pieces only the cross-sectional 
profile of the groove-shoulder pair. If he knows that the groove is straight, he can 
conclude from the position of the profiles on the group surface by what kind of a 
movement the pieces (groups) containing the groove and the shoulder detach from 
each other, but if the grooves and the shoulders may be curved, the orientation and 
extent of the curvature, and thus the direction of movement, cannot always be con- 
cluded. This makes a puzzle according to the invention more difficult to assemble 
and disassemble. 

The puzzle may be completely of one color, or it may have colors or picture motifs 
with the help of which pieces fitting together can be sought It may also be of a 
transparent material, in which case there may be some object to be assembled in- 
side. 

The invention is described below with the help of the accompanying drawings, 
which do not limit it in any way. 

Figure 1 depicts the surface of a jigsaw puzzle piece, which surface is formed when 
line P is rotated x degrees around straight line T. 

Figure 2 shows a piece surface of another shape. 

Figure 3 shows a jigsaw puzzle in which all of the axes of rotation (2 axes, since 
there are two attachment surfaces between 3 pieces) are congruent. 

Figure 4 shows a jigsaw puzzle which has two parallel but not congruent axes of 
rotation. 

Figure 5 shows a jigsaw puzzle which has two axes of rotation in different orienta- 
tions. 



Figure 6 shows a jigsaw puzzle having 8 parts. 
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Figures 7a and 7b present piece pairs of similar outer appearance but which are dis- 
assembled with different movements. 

Figure 1 thus depicts a folded jigsaw puzzle surface, which is formed by rotating a 
curved line P included in the same plane as a straight line T through angle x around 
the straight line T. 

Figure 2 depicts a surface of a corresponding type, with several folds. What is im- 
portant is, of course, that at least one fold always bulges in the direction away from 
the base, so that the pieces will remain attached to one another. 

Figure 3 shows three jigsaw puzzle parts in which the axes of rotation of two link- 
ing surfaces are congruent, i.e. when die pieces are fitted together/disassembled the 
rotational directions are the same. If, however, the axes of rotation are located on 
different sides of the combination, as in Figure 4, the rotational directions of the 
pieces are, of course, different 

The puzzle may be made more difficult by using two or more axes of rotation, lo- 
cated in different planes. In the case of Figure 5 there are two axes of rotation Ti 
and T 2 , in Figure 6 there are three axes of rotation T u T 2 and T 3 . The axes of rota- 
tion may be orthogonal or at arbitrary angles one relative to another. 

Finally Figures 7a and 7b depict two cases in which the pair of pieces looks in each 
case the same, but detaching takes place by rotation in different directions. 



o • 

WO 00/61248 



PCT/F100/00296 



5 

Claims 

1. A three-dimensional jigsaw puzzle, which is made up of several pieces fitting 
together along mating surfaces facing one another and which, when assembled, 
forms a continuous piece of a predetermined shape, characterized in that at least 
one of the linking surfaces between the pieces is part of a surface which is produced 
when a line (P) which is contained in a certain plane in a three-dimensional space 
and which is a broken line, tortuous line, or the like, deviating from a straight line, 
rotates about a straight line (T) contained in the same plane, in such a manner that 
the distance of each of the points in the line from the axis is maintained, the shape 
of the line being selected in such a manner that the pieces will not be detached from 
each other in any other direction than by being moved in the said rotational direc- 
tion. 

2. A jigsaw puzzle according to Claim 1, characterized in that the shape of 
each groove fits precisely together with one shoulder. 

3. A jigsaw puzzle according to Claim 1, characterized in that the shape of one 
or some of the grooves fits together with more than one shoulder. 

4. A jigsaw puzzle according to Claims 1-3, characterized in that from the col- 
oring or the shape of the surface it is not possible to conclude which pieces belong 
together. 

5. A jigsaw puzzle according to Claims 1-3, characterized in that from the col- 
oring or the shape of the surface it is possible to conclude which pieces belong to- 
gether. 

6 - A jigsaw puzzle according to Claims 1-5, characterized in that the desired 
final result of the assembling is a three-dimensional shape, for example, a hexagon, 
a sphere or an irregular shape, made up of the entity of the pieces fitted together. 

7. A non-transparent jigsaw puzzle according to Claims 1-5, characterized in 
that the final result of the assembling is an object formed on the inside, visible to the 
outside through a partially transparent material of the pieces. 

8. A jigsaw puzzle according to Claims 1-7, characterized in that it has more 
than one solution, in which case solution denotes the assembling of all of the pieces 
in order to attain the desired outer appearance, surface pattern or object forming in- 
side. 
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9. A jigsaw puzzle according to Claims 1-8, characterized in that inside it there 
is a labyrinth, a sound device, or the like, which begins to function when the jigsaw 
puzzle has been assembled correctly. 

10. A jigsaw puzzle according to Claims 1-9, characterized in that one or sev- 
eral of its pieces has, separate from the other pieces, some independent function, 
such as a seat, a bottle holder, or the like. 
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